cDNA-directed expression of two allelic variants of cytochrome P450 2C11 using COS1 and SF21 insect cells.
Cytochromes P450 (CYP) are ubiquitous enzymes which metabolize multiple endogenous and exogenous substrates. CYP2C11 is the most abundant among the P450s present in untreated rat liver (approximately 50% of total P450) and is known for metabolizing testosterone mainly in positions 2 alpha and 16 alpha. In Gunn rats, the specific enzymatic activities of CYP2C11 are decreased by 90%, although the protein is present at levels similar to that of the Wistar reference strain. In order to explain this difference, we cloned and expressed CYP2C11 Wistar and Gunn cDNAs in two heterologous systems. Three mutations were identified in Gunn CYP2C11 form: Val4 --> Ala in the transmembrane region, Asn116 --> Ser in the substrate recognition site SRS-1, and Phe187 --> Leu in the (E --> F) interhelical region when compared to the spatial structure of CYP101. Sf21 insect cells displayed high yields of expressed CYP2C11 proteins (up to 2 nmol CYP2C11/mg microsomal proteins) which are more than 60-fold those observed in COS1 cells and 4-fold those present in hepatic microsomes. Testosterone-hydroxylating activities from CYP2C11 Gunn expressed in insect cells were decreased by 40% when compared to CYP2C11 Wistar, reflecting with a lesser extent the decrease we have previously reported in liver microsomes. The high level of active protein obtained with the baculovirus/insect cell expression system will be useful to analyze activities of site-directed mutants of CYP2C11 in order to elucidate the respective influence of the identified mutations on the enzymatic activities.